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FOLDABLE LADDER 

BACKGROUND OF INVENTION 
Field of Invention 

The present invention relates to foldable ladders. 

Description of the prior art 

Ladders come in a wide variety of sizes, shapes and configurations, for 
example, the ladders may be straight, shelf, extension or specialty ladders or may be 
twin step stepladders. platform stepladders or simple stepladders. In any event it is 
generally recognized that a ladder is a very useful tool, and is used extensively in the 
construction trades and for home use. 

Despite its wide acceptance as a tool, nevertheless, in practice, there is an 
impractical aspect to ladders as they are not easily stored when they are not in use. 
Ladders, it is well known, due to their bulk and shape have to be stored or 
transported in spaces that require a considerable volume. This is particularly 
troublesome for sales outlets where an inordinate volume is required to store their 
( ... ladder inventory. 

SUMMARY OF THE INVENTION 

The present invention provides a novel foldable ladder or stepladder which 
overcomes all the problems experienced in the prior art regarding the storage of 
such items. Whether the ladder is a straight ladder or a stepladder, a minimum- 
amount of space for storage is required when not being used. The construction and 
configuration of the ladders and stepladders of the present invention is such that in a 
foldable condition, they occupy a minimum volume equivalent to that of a single or 
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double side rail of the ladder or stepladder. In this manner the ladders and 
stepladders of the present invention are superior to previously known constructions. 

The foregoing is accomplished by a ladder construction as follows. The 
ladder structure that has two side rails. Each rail has an elongated section of a given 
cross-section defining a channel and an end section of greater cross-section defining 
a shoulder. The side rails are disposed in spaced lateral relation with the channels 
opening toward each other and with the end section of one rail at the bottom and the 
end section of the other rail at the top. A series of vertically spaced rungs are 
pivotally connected to the side rails with the lowest rung pivotally connected in the 
channels in proximity with the shoulder of one rail, and the highest rung pivotally 
connected in the channels in proximity with the shoulder of the other rail. The ladder 
is constnjcted and arranged dimensionally such that one rail can be folded against 
the other rail to define an enclosed box within which the rungs are contained so that 
the overall folded dimensions approximate the cross-section of the end sections 
whereby the ladder presents the smallest volume for storage. 

The ladder structure is provided with a shoe on the bottom of one rail, and a 
shoe is provided on the outside of the other rail adjacent the bottom. A latch is fixed 
to one rail that cooperates with a latch pin fixed on the other rail to hold the ladder 
detachably in its folded position. The channels are U-shaped in configuration. The 
length of the end section is approximately equal to the length of a rung between its 
connection points. A latch is fixed to one rail that cooperates with a latch pin fixed on 
the other rail to hold the ladder detachably in its folded position. The length of the 
end section is approximately equal to the length of a rung between its connection 
points. 

The ladder may be a step ladder that includes support struts of the same 
configuration as the rails, each associated with a rail, with the struts being pivotally 
connected at their tops to the tops of the associated rails. The struts are 
interconnected to at least two cross stmts pivotally mounted, one located in proximity 
with the lower shoulder and the other located in proximity with the upper shoulder. A 
member is provided connected to a rail and a support strut on each side of the 
stepladder to control the pivotal spread of the rails and the struts. A latch is fixed to 
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one rail that cooperates with a latch pin fixed on the associated strut to hold the 
ladder detachably in its folded position. 

Other and further objects and advantages of the present invention will 
become apparent from the following detailed description of preferred embodiments 
of the invention when taken with the appended drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a front elevation view of the novel ladder of the present invention 
showing the ladder in its unfolded condition ready for use. 

Fig. 2 is a perspective view of the novel ladder shown in Fig. 1 as viewed from 
the side. 

Fig. 3 is a front elevation view of the novel ladder of the present invention 
showing the ladder in its folded condition ready for storage. 

Fig. 4 is a side elevation view of the novel stepladder of the present invention 
showing the stepladder in its unfolded condition ready for use. 

Fig. 5 is side elevation view of the novel stepladder shown in Fig. 4 showing 
the stepladder in its folded condition ready for storage. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Referring now to the drawings, preferred embodiments will now be described 
in detail. Referring initially to Figs. 1 to 3. the novel foidable ladder of the present 
invention will be described first. As shown in these Figs, of the drawing, the novel 
foidable ladder 1 consists of a pair of lateral spaced apart side rails iO, 11, one on 
each side of the ladder. The side rails are preferably made of aluminum extrusions, 
fiberglass or wood with elongated sections 10a that define U-shaped channels 12 
extending the major length of the rails. An end box section 14, with the same 
thickness or depth as, but double the width and double the cross-section of the 
elongated section 10a, is located at one end of each rail. The channels 12 have a 
base 12a defining the thickness or depth of the ladder 1 and its outside edge. Two 
legs 12b having free ends12c of channel 12 project at right angles to base 12 a 
defining the front and rear side edges of ladder 1. The end section 14 of each rail 
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extends in length from end 16 of the rail for a distance roughly equal to the height of 
the first step of the ladder or, as shown in the drawing, equal to the length of one 
rung 24 between its connection points, the reason for which will be explained in the 
following. The side rails face each other so that the U-shaped channels 12 are open 
toward the inside and face each other. Also, the rails are inverted relative to one 
another so that for rail 10. the end section 14 is at the bottom, whereas for the other 
rail 11, the end section 14 is at the top. The end sections 14 define shoulders 18 
equal in width to the width of the elongated sections 10a, 10b. at the joint between 
the end sections 14 and the elongated sections 10a. 10b. the purpose of which will 
become clear as this description proceeds. 

The rails are fitted at their ends with shoes, such as rubber or plastic shoes 22 
which provide a non-slip safety feature. The shoes may be of an articulated design, 
as is well known in the art. to enable the ladder to sit square on a supporting surface 
while being tilted against a wall or shelf. Rail 10 has a protective cap 23 at its bottom 
with its shoe 22 fixed to the bottom of cap 23. Rail 10 does not have any shoe at the 
top, nor does it have a protective cap 23; its channel 12 is open at the top. Rail 1 1 
has a protective cap 23 at its top, but no shoe 22. and no protective cap 23. or shoe 
22 at its bottom; its channel is open at the bottom. However, the bottom of rail 1 1 
has fixed to base 12a at the outside or exterior of the rail, a fitting 40 provided at its 
bottom or lower end with a shoe 22 that matches the shoe 22 at the bottom of rail 10 
so that the ladder will stand leveliy on a supporting surface. The top of fitting 40 is 
tapered to base 12a and fixed to it. Since the fitting 40, which also may be an 
extruded aluminum channel, is mounted or fixed on the outside of the portion of the 
rail defining the base 12a of the U-shaped channel 12. it will not interfere during 
folding, as will become evident hereafter. 

The rungs 24 of the ladder are evenly spaced along the rails 10. The ends of 
the rungs 24 are received in the channels 12 in the side rails 10 and are held in 
position in the channels by pivot pins 26. The rungs are generally of rectangular or 
circular shape and their cross-sectional dimensions are selected such that they can 
be fully accommodated within the channels 12 formed In the rails 10. Also, the rungs 
24 nearest the ends of the rail are connected in the channels 12 to the side rails in 
close proximity to the shoulders 18. 
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Because the rungs 24 are pivotally mounted to the side rails 10, 11. and are 
dimensioned to fit within the channels 12, the two side rails can be displaced, see 
the arrows in Fig. 2, to cause the rungs to pivot into the channels 12, while drawing 
the side rails together with the free ends of the channels 12 abutting to the folded 
condition shown in Fig. 3, from the condition shown In Figs. 1 and 2. At this time, the 
uncapped ends of the rails are resting in proximity to or on the shoulders 18 and the 
rungs are totally enclosed within the channels12. When the side rails come together, 
as shown in Fig. 3, the two channels form an enclosed box. of the same cross- 
section as box section 14, which completely surrounds the rungs, capturing them 
within the enclosed box, and diminishing the dimensions of the ladder drastically, 
whereby it is now suitable for storage in the least possible space. In its folded 
condition, the ladder now presents a cap 23 and shoe 22 at its bottom, and a cap 23 
at its top. The fitting 40 with its shoe 22 now sits compactly protruding to the side 
roughly at an elevation equivalent to where the bottom shoulder 18 is located. 

A latch or hook 30 is pivotally connected to one side of rail 11 between the top 
and next to the top rungs 24. and a latch pin 32 is fixed to the same side of rail 10 
above the top rung 24. The selection of the locations of the latch or hook 30 and 
latch pin 32 is such that when the ladder is folded into the condition pictured in Fig. 
3, the latch or hook can detachably engage the latch pin and hold the ladder in its 
folded position until the latch or hook is released. 

Referring now to Figs. 4 and 5, a novel stepladder 50 is shown in accordance 
with the teachings of the present invention. The like parts in the Figs, have been 
designated with the same reference numbers. The novel construction is similar to 
ladder 1 and utilizes side rails, pivotal rungs, etc. In addition, there are support struts 
52 and 53 which are pivotally connected at their tops to the rails 10 and 1 1 by means 
of L-shaped brackets 54 and 55 fixed to one side of rails 10, 1 1 and pivotally 
connected by pivot pins 57 to struts 52 and 53 at their outside edge or base 12a of 
channel 12. The struts 52 and 53 have the identical construction as the rails 10, 11. 
Two cross struts 56 are pivotally connected by pins 58 to the struts 52, 53 at the 
juncture between the box sections at the top and bottom, as indicated generally by 
the reference numbers 60 and 61. The L-shaped racket 54 at the top of rail 10 
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leaves the channel 12 of rail 10 free at the top to receive the top cross stmt 56 and to 
enable the tops of rail 10 and strut 52 to be received on shoulders 18 of rail 1 1 and 
strut 53. The bottom of rails 10. 11 and struts 52 and 53 are fitted v^^ith non-slip 
covers or shoes 70, 71 . Covers 71 are fitted onto the bottom of rail 1 1 and stmt 53 
and do not obstruct the free opening of the channels 12 in these parts, so that when 
the stepladder is folded or collapsed, the bottoms of strut 53 and rail 1 1 can be 
received onto or in close proximity with the shoulders 18 defined on rail 10 and stmt 
52, and the bottom rung 24 and cross strut 56 can be accommodated in the 
enclosed boxes created by the components, as previously described. Chains 72 are 
fixed at each end to a rail 10 and strut 52 and rail 1 1 and strut 53. respectively, to 
keep the step ladder from being spread part too much. The location of latch or hook 
30 and latch pin 32 is now near or adjacent the bottom of rail 10 and strut 52, 
respectively. The folded or collapsed condition of the stepladder is shown in Fig. 5. 

Although the present invention has been shown and described in terms of 
preferred embodiments, nevertheless changes and modifications are possible which 
do not depart from the teachings and scope of the invention. Such changes and 
modifications as are apparent to one skilled in the art are deemed to fall within the 
purview of the invention. 
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WHAT IS CLAIMED IS: 

1. A ladder structure comprising two side rails, each having an elongated section of 
a given cross-section defining a channel and an end section of greater cross- 
section defining a shoulder, the side rails being disposed in spaced lateral 
relation with the channels opening toward each other and with the end section of 
one rail at the bottom and the end section of the other rail at the top. a series of 
vertically spaced rungs pivotally connected to the side rails with the lowest rung 
pivotally connect in the channels in proximity with the shoulder of the said one 
rail, and the highest rung pivotally connected in the channels in proximity with the 
shoulder of the said other rail, the ladder being constructed and arrange 
dimensionally such that one rail can be folded against the other rail to define an 
enclosed box within which the rungs are contained so that the overall folded 
dimensions approximate the cross-section of the end sections whereby the 
ladder presents the smallest volume for storage. 

2. A ladder structure according to claim 1 wherein a shoe is provided on the bottom 
of one rail, and a shoe is provided on the outside of the other rail adjacent the 
bottom. 

3. A ladder structure according to claim 1 wherein a latch is fixed to one rail that 
cooperates with a latch pin fixed on the other rail to hold the ladder detachably in 
its folded position. 

4. A ladder structure according to claim 1 wherein the channels are U-shaped in 
configuration. 

5. A ladder structure according to claim 1 wherein the length of the end section is 
approximately equal to the length of a rung between its connection points. 

6. A ladder structure according to claim 1 wherein the ladder is a step ladder. 

7. A ladder structure according to claim 6 wherein the stepladder includes support 
struts of the same configuration as the rails, each associated with a rail, with the 
struts being pivotally connected at their tops to the tops of the associated rails. 

8. A ladder structure according to claim 7 wherein the struts- are interconnected by 
at least two cross struts pivotally mounted, one located in proximity with the lower 
shoulder and the other located in proximity with the upper shoulder. 
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9. A ladder structure according to claim 6 wherein a member is provided connected 
to a rail and a support strut on each side of the stepladder to control the pivotal 
spread of the rails and the struts. 

10. A ladder structure according to claim 6 wherein a latch is fixed to one rail that 
cooperates with a latch pin fixed on the associated strut to hold the ladder 
detachably in its folded position. 
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